With a total population of more than 1.3 billion people where more than 31% of adults smoke, China has become the world's largest producer and consumer of cigarettes. We adopt a life-course perspective to study the economics of smoking behavior in China. We use data from the China Health and Nutrition Survey (CHNS) to follow individuals over their whole lives and to analyze their decisions to both start and stop smoking. We extend the small but growing body of economic research on smoking in China. Our life-course approach emphasizes that current smoking participation reflects a decision to start and a series of past decisions to not quit. We explore how the determinants of smoking initiation differ from the determinants of smoking cessation. We find results, consistent with some previous empirical evidence, that Chinese smoking is not strongly related to the price of cigarettes. Based on our results, we offer some speculative hypotheses that, we hope, might guide future research on the economics of smoking in China. It seems especially useful to compare the broad patterns we document with the experiences of other countries.
INTRODUCTION
With a total population of more than 1.3 billion people where more than 31% of adults smoke, China has become the world's largest producer and consumer of cigarettes (WHO, 2008) . As there is a absence of large changes in the propensity to quit, it is estimated that over half of the 300 million current smokers in China will eventually die of smoking-related diseases (Lam et al., 1997; Liu et al., 1998) .
We adopt a life-course perspective to study the economics of smoking behavior in China. We use data from the China Health and Nutrition Survey (CHNS) to follow individuals over their whole lives and to separately analyze their decisions to start and stop smoking. We extend the small but growing body of economic research on smoking in China in several ways. A number of studies focus on the price-responsiveness of cigarette demand in China (Mao et al., 1997; Mao and Jiang, 1997; Hu and Mao, 2002; Bishop et al., 2004; Lance et al., 2004) . We use retrospective data from the 2000 wave of the CHNS to examine smoking over a longer time frame than previous studies, from 1952 to 2000. Our lifecourse approach emphasizes that current smoking participation reflects a decision to start and a series of past decisions to not quit (DeCicca et al., 2008) . We explore how the determinants of smoking initiation differ from the determinants of smoking cessation.
In Section 2 we briefly summarize the history of Chinese tobacco control policies. In Section 3 we describe our data from the CHNS, and present life-course smoking patterns that we derive using those data. In Section 4, we describe our econometric models of smoking participation, initiation and cessation. Section 5 describes the results. In Section 6 we discuss the results and draw policy implications.
TOBACCO CONTROL POLICY IN CHINA
While China's tobacco control policies are broadly similar to policies elsewhere, they evolved differently. Figure 1 shows the average retail price of cigarettes from 1952 to 1992 and the tobacco price index for 1993 -2003 (China Statistical Yearbook, 1985 -2003 . Before 1978 there was less year-to-year variation in cigarette price because the central government set all (official) prices. After the government introduced limited market reforms in 1978, the inflation-adjusted cigarette price rose dramatically.
Like other countries, China controls tobacco use with taxes, smoking bans, advertising restrictions and warning label requirements. Combined taxes comprise about 38% of the retail price of cigarettes (Hu and Mao, 2002) . China first restricted who could smoke in 1981 when they made it illegal for middle school students to smoke and they first prohibited tobacco marketers from advertising on radio, television and in newspapers in 1987. In subsequent years they broadened the prohibitions on youth smoking and the advertising ban. Like other countries, China requires packaging of cigarettes and cigars to list tar levels and to carry health warnings. Since 1994, about 100 cities have issued local laws or regulations that ban smoking in public places where people gather.
DATA ON LIFE-COURSE SMOKING
We use data from the CHNS -a panel survey which began in 1991 with a sample of about 4400 households with a total of 16 000 individuals.
1 Table I provides descriptive statistics for the pooled CHNS sample.
As Table I documents, Chinese men are much more likely to smoke than Chinese women, they smoke more, and they started earlier. Smoking rates are very similar across wealth quartiles and rural/ urban status. However, smoking rates vary substantially across schooling levels.
Using retrospective data from the 2000 wave, we code and plot life-course smoking prevalence rates of men and women aged 21-60 in 2000. We use survey questions on current and past smoking behavior to code a person's smoking status in each year of life from 1952 to 2000. We can do this because the survey asks the age smokers began to smoke and it asks ex-smokers how long ago they quit. In US data Kenkel et al. (2003a) compare smoking status with retrospective and contemporaneous reports. They document that this approach provides reasonably reliable measures of smoking behavior as far as 20 years in the past. Further, Lillard et al. (2009) use US data with retrospectively reported data on behavior as long as 80 years in the past to develop a method to reduce reporting bias in retrospective data. We explore their method in an alternative specification. Figure 2 shows that mens' smoking rates across the life course do not vary much by birth cohort. Chinese men of different cohorts begin to smoke around the age of 14 and most who ever will smoke have started smoking by age 25 -a pattern strikingly similar to the pattern found among US, British and Russian men (Kenkel et al., 2003b) . However, unlike US and British men but similar to Russian men, on average, between 60 and 70% of Chinese men continue to smoke into middle age.
In Figure 3 we see that Chinese women follow a much different pattern of life-cycle smoking than men. The 4.6% of Chinese women who smoke tend to take it up later in life. The female-smoking prevalence rate steadily increases over the life cycle up to its peak of just over 8.0% around age 53. Surprisingly, older cohorts of women smoked more at a given age than do younger cohorts. 
where Y equals 1 if a person started or stopped smoking in a particular year and 0 otherwise (conditional on being at risk of starting or stopping). Here price is measured as an index not in log units. A person is in our cessation sample the first year he starts to smoke and he remains in the sample until the year he quits. Because few or no respondents start smoking at older ages, the sample at-risk of smoking initiation excludes person-year observations corresponding to ages over 30. As a benchmark, we also estimate a smoking participation model where Y equals 1 if a person currently smokes and 0 otherwise. The models include the contemporaneously demographic variables as listed in Table I . We estimate Equation (1) with retrospectively reported smoking behavior over the years 1952-2000. 2 Because so few Chinese women smoke, we lack sufficient variation to estimate those models. Therefore, we only estimate the models for Chinese men. We measure the cigarette price as in Figure 1 . For simplicity of interpretation, we estimate the models as linear probability models. Broadly similar results from probit models are available on request. Table II summarizes the selected results from our models that show the estimated effects of cigarette prices, the time trend and schooling on smoking. We find that the price of cigarettes has small and statistically insignificant effects on smoking participation, initiation and cessation. Because our measure of cigarette prices only varies over time, how we model the time trend has a big impact on the estimated price effects. Our models include linear and quadratic time trends, which we think is a reasonably flexible approach to capture other time-varying influences on smoking, such as the changes in Chinese tobacco control policy described above. If we drop the quadratic terms, the price coefficients become statistically significant and suggest that higher prices reduce smoking participation and initiation, and increase smoking cessation. As we noted above, there is evidence of a possible structural shift in Chinese smoking starting in the early 1970s. There is also more concern about the reliability of retrospective reports in the more distant past. To explore these issues, we tested whether the coefficient on price is different pre-and post-1971 and whether results vary when we replace the time trend with a series of period dummies (i.e. a linear spline). After 1971 the coefficient on price is positive and statistically significant (i.e. it is the 'wrong' sign relative to what theory would predict). Models that use a linear spline with decade long dummies yield price coefficient results consistent with theory. Because the results from the models are not robust to reasonable re-specifications, we are cautious about interpreting our results as very reliable evidence about price effects. More research must explore the basis for the inconsistent results. 3 We note that Lance et al. (2004) also find the price of cigarettes has a very small effect on smoking participation (elasticities under À 0.05). They use the CHNS data but over a shorter time period and with a different price measure. Table II also lists the estimated coefficients on a series of schooling categories, relative to the omitted category of no formal schooling. Smoking participation tends to fall at higher levels of schooling, particularly among Chinese with a high school education or more. This group is about 12% points less likely to smoke than the reference category of no schooling. Most of the effect of schooling on smoking participation is through lower smoking initiation. The results from the model of smoking cessation show more complex patterns across schooling categories.
RESULTS

DISCUSSION
Comparing our results with broad patterns in other countries, we offer some speculative hypotheses that, we hope, might provide guidance for future research on the economics of smoking in China. First, we find that smoking participation among Chinese men increased from 1952 to 2000. The increase was driven by increases in smoking among the middle education groups. We speculate that this pattern might have occurred because market reforms increased the economic resources of the middle education groups relatively more than it did less well-educated men. The nature of the schooling-smoking gradient also appears to be different in the US than in China. In the US, in groups with the most schooling, smoking participation rates sharply fell over this same time period (Kenkel and Liu, 2008) . In China, among men with a high school education or more, smoking participation has ranged between 30% and 45% for several decades. We speculate that more schooling may have had a protective effect, so that their economic gains from the market reforms at least did not increase their smoking rates.
Second, we find that the rate of smoking cessation among Chinese smokers is very low. A useful summary statistic is the ratio of former smokers to ever smokers. In the US, this ratio has risen to about 0.5, meaning that half of all ever smokers alive today have quit smoking. By contrast, among Chinese men the ratio of former smokers to ever smokers is only about 0.06. Almost all of Chinese ever smokers remain current smokers. Because smoking cessation rates are so low, our econometric model has low statistical power to detect influences that might help increase smoking cessation. However, we speculate that increases in schooling and economic resources may be setting the stage for substantial increases in smoking cessation in China. It has often been noted that the Chinese market for cigarettes is an attractive target for the tobacco industry. We point out that the Chinese market for smoking cessation products is an equally attractive target for the pharmaceutical industry to earn private profits while promoting public health (Avery et al., 2007) .
As a final comment, we note that much more research is needed on the effectiveness of tobacco control policies in China. While our life course approach provides new insights about broad patterns in smoking, data limitations mean that we were unable to shed much light on the effectiveness of higher prices and other elements of tobacco control policies. In part our analysis was limited by the paucity of time series cigarette price data that for different regions in China. Were such data available, it would be possible to estimate much more robust and richer models of initiation and cessation with the CHNS life-course data. Further, anecdotal evidence suggests that policies adopted around the Beijing Olympics might have been a watershed in Chinese tobacco control. These changes might provide a useful 'natural experiment' to study the impact of tobacco control policies in China. 
